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Two kinds of operative procedures are actually used for otosclerosis: (a) Those based on the supposed pathogenesis of the disease (Wittmaack-Heyninx-Rollin and Alonso-Chiarino). (b) Those based on the acoustic results of the labyrinthic " fenestration ". (Holmgren's third method and Sourdille's " tympano-labyrintopexie ".) (a) PROCEDURES DEPENDING ON PATHOGENESIS (1) Wittmaack-Heyninx-RolIin's method: This was devised by Professor Wittmaack in 1918, and performed on the cadaver by Professor Heyninx in 1925. It has been carried out on patients, by Heinz Rollin at Hamburg, 34 times since 1934, It is called " soulevement de la dure-mere supra-tympanique " (raising up of the supra-tympanic dura mater). Its technique is endocranial, and consists in separating the dura mater from the antero-superior surface of the petrous bone, and thus lacerating the blood-vessels. As a consequence there is a decrease of the perilabyrinthine circulation and the blood stagnation, which is generally considered to be the first anatomical lesion of the disease. This procedure has no direct action on the actual lesions; its purpose is to stop the progress of the deafness. Some cases have been improved: tinnitus especially has been decreased or suppressed. As, however, the area that has been artificially deprived of blood does not extend beyond the antero-superior wall, it may be feared that the results will be neither complete nor permanent.
(2) Alonso-Chiarino's treatment is quite new, having been carried out only seven times. It is based on the hypothesis that otosclerosis is due to a parathyroid trouble. (dysparathyroidism). The left parathyroid is removed, or some of the thyroid arteries are ligatured in order to decrease the glandular secretion. The cases are as yet too few and too recent to warrant a decision as to the value of this treatment.
(b) PROCEDURES BASED ON THE ACOUSTIC RESULTS OF LABYRINTHIC FENESTRATION
Hi8tory.-The experimental fact that hearing is much increased after the opening of a semicircular canal has been at the origin of a great number of surgical treatments for otosclerosis. Ba6rany's first and second methods, Jenkins' operation, and Holmgren's first and second methods were unable to maintain the increase of hearing which occurred after the opening of the canal was made, and were consequently given up.
In 1929 Sourdille reported that the benefit to the hearing might be made permanent if a new tympanic system, which would carry vibration to the labyrinth, was combined with the opening of the semicircular canal. He gave his technique the name of " tympano-labyrinthopexy", and has steadily improved it in the last eight years; 140 ears have been, or are being, treated, and a total of 380 operations have been performed.
In 1936 Holmgren described a clever modification of his first technique through the mastoid, and employed this in 13 cases. He lays open the semicircular canals and closes them with a gold leaf kept in place by a graft of adipose tissue.
Operative techniques.-Sourdille's procedure or " tympano-labyrinthopexy " is completed in three stages: The first, on the external ear, the second on the middle ear, and the third on the labyrinth. An interval of four or five months elapses between each stage.
Stage I: The cutting of and removal of a large area of skin from the outer twothirds of the postero-superior,wall of the external auditory meatus; the healing will take place under a thin, but strong, epithelialized, hairless and glandless tissue.
Stage II: The mastoid cells are laid open, the aditus is exposed, and the head of the malleus is removed, care being taken not to dislocate the incus, which must remain in a high position. The cicatricial tissue obtained in this stage-called " plastique interne "-will be used to cover the incus and closes the aditus up to the external semicircular canal. The post-operative treatment will aim at epithelialization, as after a radical mastoid operation. The result is a large pre-tympano-labyrinthine vestibule made of the external auditory meatus plu the mastoid diverticulum; this large vestibule is in direct communication with the outside; this is an exo-mastoid operation.
Stage III: The opening of the bony wall of the horizontal semicircular canal, with great care so as not to hurt the very delicate membranous canal. The " plastique inteme " is applied to cover the opening; it must be considered as an extension of the tympanic membrane, as a new sound-amplifier.
Holmgren's operation is performed in one stage and consists in opening the mastoid process, the antrum, and the external, and posterior and anterior (if possible) semicircular canals. A small piece of gold leaf is applied over each of those labyrinthic openings and kept in place by a graft of adipose tissue filling the mastoid. The wound is closed by sutures and a drainage inserted. The whole procedure takes place inside the mastoid, i.e. it is an endo-mastoid operation.
MECHANISMS OF THE Two PROCEDURES
Recovery of the hearing is obtained from the opening of the labyrinth, and from this point of view both procedures work in the same way. After the bone is opened, liquid will flow through and the labyrinth will partially empty itself. The vibrations, passing directly through the labyrinthic opening, and also by bone-conduction, will be transmitted to the perilymph; wave movements of the endolymph will ensue and the sound will be perceived.
Maintenance of the recovered hearing will be obtained if the labyrinthic liquids keep their mobility under the action of the vibrations.
(1) In Sourdille's method the movements of the endolabyrinthic liquids result from the transmission of the vibrations by the new tympanitic system applied to the labyrinthic opening; the mechanism is analogous to the normal physiological process. When the new tympanitic system is once formed, it has no tendency to change, and its function can keep on, so long as the covering of the labyrinthine opening remains soft and elastic. If it happens to ossify, hearing will disappear but, in a secondary operation, the newly formed bone may be taken off; hearing then comes back at once and persists without further modification; local osteogenesis seems exhausted and will not form any new bone again; cases which were operated on eight years ago confirm this opinion.
(2) In Holmgren's operation there are two explanations of the movements of the endolabyrinthic liquids (a) The perilymphatic space remains always half-full of liquid. As the perilymph fo6ims rapidly, Holmgren releases a constant issue of the liquid through the fistula; if a soft tissue graft happens to adhere to its edges, the labyrinth might get filled and hearing disappear; the application of gold leaf over the fistula obviates this danger. This first explanation is based on the principle of " the half-filled bottle".
(b) A second explanation may be given as follows: If a comparatively heavy foreign body, for instance a small ball of gutta-percha, applied to the labyrinthine fistula, rests closely on the bony wall of the mastoid, so long as it keeps in that position it receives vibrations through the skull and conveys them to the labyrinthic wall and perilymph. It works as a ball inside a small bell-it is the " mechanism of the grelot ". COMPARISON BETWEEN THE Two PROCEDURES (1) Holmgren approaches the problem and works out his method from the surgical point of view. His purpose is, by an endo-mastoid operation, to avoid infection and pus formation. The physiological side of the problem is of secondary importance, and the resulting mechanism of transmission appears to be entirely different from the normal one. Further, foreign bodies, such as gold leaf or gutta-percha, may eventually not be well tolerated.
(2) Sourdille works from the physio-acoustic side of the question. His procedure keeps the labyrinthine hydrostatics normal and the vibrations of labyrinthic liquids natural. The question of surgery is second to the due regard for physiological functions. He takes the risk of a mastoid infection, but at a stage when the labyrinth is not yet open and consequently runs no danger; moreover, this mastoid infection can always be brought under control-it is a matter of operative technique combined with protein-therapy.
The long duration of the treatment is largely compensated by: (a) The simplicity of each operative step; each stage has certain definite objects and reaches them easily and successively. (b) Perfect safety, as the three successive stages are managed by open operations followed by careful drainage. (c) Greater local security, as only one semicircular canal is laid open (this step is of course the most delicate for the surgeon and the most dangerous as regards the hearing). (d) An easy second operation if, as is still often the case, the labyrinthine fistula, closed by bone formation, has to be opened again.
INDICATIONS
For the time being one must operate only in cases of primary otosclerosis accompanied by ankylosis of the stapes-i.e. the tympano-labyrinthic form, with negative Rinne and prolonged Schwabach. Operation must not be performed in cases of secondary otosclerosis with even slight inflammation in the tympanum, as in these cases there is a great risk of consecutive necrosis of the incus, and labyrinthine infection.
One must not wait too long before proposing the treatment. The hearing is, as a rule, definitely improved by operation, and from 10 to 20 times more powerful than before.
If the operation is performed at an early stage-say when low voice can still be heard at one metre-a restitution to normal may be expected. But most of the patients refuse the operation at that stage, and accept it only much later when their hearing is more severely impaired; if a loud voice cannot be heard beyond half a metre, results will not be so good, but the patient will be able, with some aid, to resume his ordinary life.
X-ray pictures, and particularly a stereoscopic view of the mastoid, are most necessary in order to determine whether operation is feasible. A very dense mastoid is a contra-indication; access to the antrum may be impossible if the lateral sinus comes too much forward; temporal bone pneumatosis extending forward beyond the site of the temporo-maxillary point is another contra-indication; laying open the CONCLUSIONS Faced with a case of otosclerosis, we are now fully aware of the physio-acoustic conditions which allow of the attempt to recover some hearing and to retain the improvement. We are aware also of the surgical conditions which are needed for their realization.
The way to prevent subsequent closing of the labyrinthine opening by bony processes is now the great question to work on; but a gap in technique should not prevent us from carrying on the surgical procedure; in eye surgery, cataracts were removed long before intracapsular extraction was known.
The most general, and apparently severe, criticism against surgical treatment may probably be expressed as follows: How are these modern sanguinary procedures to be reconciled with the old pathological and therapeutical theories of otosclerosiswith the noli me tangere of the classics ? I do not hesitate to answer that, on account of the positive and successful results at which we have arrived, those old theories should be reconsidered.
Fifty years ago, Politzer expressed the opinion that bony lesions of the labyrinthic capsule were the substratum, if not the causation, of auditory troubles. Since Barany's report in 1910, surgery has taught us that the pathology and therapeutics of otosclerosis depend chiefly on labyrinthine hydrostatics. I am pleased to be able to point out here that, after Toynbee had made the-first anatomical observations on this question, G. J. Jenkins, a Fellow of the Royal Society of Medicine, was in 1913 the first to make clear the same idea and thus to suggest the lines of our subsequent researches.
